and there were statistically significant differences (p< 0.05) between levels from group C0 to C1, C3 and C4. Higher salivary aspartate aminotransferase levels seem to be related to periodontal destruction that includes periodontal pockets and gingival bleeding.
I. Introduction
Periodontitis, a bacterially induced chronic inflammatory disease, destroys connective tissue & bone that support the teeth [1] . As a consequence, breakdown of products are released into periodontal tissues, migrating toward the gingival sulcus and gathering from the surrounding site in whole saliva, where several of them have been identified namely, alkaline phosphatase, aspartate aminotransferase, glucuronidase, aminopeptidase enzymes, IgA and steroid hormones [2] . A reliable biochemical marker of tissue destruction would be desirable as an adjunct to currently available diagnostic methods. Commonly used clinical parameters or evaluations from radiographs can describe the history of periodontal disease, but these are not adequate diagnostic indicators of present or future periodontal deterioration [2] . The enzyme aspartate aminotransferase (AST) is one candidate for such a marker, suggested by its successful use as a diagnostic adjunct in human cardiac and hepatic tissue necrosis. AST also called Serum Glutamic Oxaloacetic Transaminase (SGOT). Following tissue damage, AST is released from injured and dead cells into extracellular fluid and can be readily assayed in serum, tears, gingival crevicular fliud, and saliva. AST activity has been extensively studied in both animal and human models. Although some research work is in progress, the relationship between salivary levels of AST activity and periodontal disease is not very clear as yet. So in this context we conducted a Clinico-biochemical study to assess the possible relation between salivary AST and stage of periodontal disease among the patients attending the department of Periodontics, as a salivary analysis can offer a cost-effective and non-invasive approach to monitor the progression of periodontal disease. The purpose of this study was to evaluate and compare the levels of AST in saliva in different periodontal conditions like healthy periodontium, gingivitis and periodontitis.
II. Materials and Methods
A total of 100 subjects, age ranging within 15-54 years were selected from the Outpatient Department of Periodontics P.M.N.M Dental College, Bagalkot. The subjects were selected randomly and segregated in four groups (C0, C1, C3 & C4) with 25 subjects each based on their largest community periodontal index of treatment needs (CPITN) score.
Code 3 -Pathological pocket 4-5mm in depth, gingival margin situated on black band of the probe Code 4 -Pathological pocket 6mm / more in depth, black band of the probe not visible An ethical approval was obtained from PMNM Dental College & Hospital Review Board Bagalkot, India. All the participants were explained regarding the procedure & an informed consent was obtained from them before the start of the study. Oral examination was performed using WHO probe and based on the clinical findings CPITN code was assigned to the specific group. Individuals presenting systemic diseases, pregnancy or who had taken antibiotics for any reasons within 3 months were excluded from the study. Code 2 classification was not included in the study because it evaluates only the presence or absence of supra & subgingival calculus & is not necessarily associated with the tissue destruction.
About 1 ml of non-stimulated whole saliva was collected in a sterile test tube from individuals immediately after a single mouth rinse with 15 ml of water to wash out exfoliated cells and transferred to the laboratory for biochemical analysis to quantify the AST enzyme level, by IFCC (International Federation of Clinical Chemistry) method using Erba Mannheim kit (Transasia Bio-Medicals LTD. INDIA). This system or method was originally designed for the quantitative determination of clinical chemical parameters from whole blood, serum or plasma & is now being tested for saliva. This system provides the exact concentration of the enzyme in units per mililitre (U/ml). The reagents used in estimation of salivary AST levels are listed in Table 1 . According to the IFCC expert panel on enzymes, AST is stable for 3 days at 4C. Allow the working reagent (1000l) to attain 37C before performing the test (100l). Mix well and aspirate then place it in auto analyzer. Auto analyzer is a unit that performs the measurement of absorption, calculations, display or printing of the results automatically.
IFCC methodology [3]
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III. Statistical Analysis
Data are presented as mean, standard deviation (SD). Chi square test has been used to find the significant association of study parameters between the groups. Pairwise comparison was done by using Student's unpaired t-test.
IV. Results
Mean levels of AST (U/ml) for groups C0 -25.75, C1 -30.59, C3 -46.90 and C4 -100.28 (Table 2 ) and there were statistically significant differences (p< 0.05) between levels from group C0 to C1, C3 and C4. Higher salivary AST levels seem to be related to periodontal destruction that includes periodontal pockets and gingival bleeding. A comparison made between AST levels and CPITN groups using Chi-square test (Table 3) . Fourteen (56%) subjects under C0 group showed 15-24 U/ml AST level, 16 (64%) subjects under C1 group showed 25-34 U/ml AST level and under C3 group, 8 (32%) subjects showed 45-54 U/ml, 7 subjects (28%) showed 35-44 U/ml and other 7 subjects (28%) showed 55-64 U/ml AST level and under C4 group all 25 (100%) subjects showed > 65 U/ml AST levels. This Chi-square test showed there was a statistically significant difference (p = 0.0000) between AST levels and CPITN groups. When comparison was made for gender and AST values (Table  4) , showed statistically Non significant value (p=0.9652).
V. Discussion
New diagnostic methods are needed that can detect disease-active periodontal sites and accurately predict those predetermined to become active. In medicine, clinical enzymology is used to aid in the diagnosis of localized inflammatory lesions prior to the development of overt clinical symptoms. The determination of AST levels in serum has been used for many years to identify inflammatory lesions in the heart, liver and kidney, and in cerebrospinal and synovial fluids for lesions in the brain and joints respectively [4] . This enzyme would be expected to pass from the periodontal tissues in the inflammatory exudates into the gingival crevicular fluid (GCF) and saliva. Deshpande and Kohad [5] observed remarkably higher levels of the AST enzyme in GCF than that in the blood. This rise in GCF enzyme level may be due to the cellular damage; predominantly PMNs at the diseased site, secondly the change in microbial flora at the diseased site may play a contributory role in determination of the enzyme activity. Smith et al. [6] have shown that GCF volume and enzyme activities differed among 6 sites sampled. Thus it is difficult to present values representative of a subject's oral cavity or even of one tooth. Contrary to the GCF, there is plenty of saliva, the procedure of its sampling is much easier and more bearable for the patient, and however, the same enzymes as those in the GCF can be detected. Because of the simple and non-invasive method of collection, salivary diagnostic tests appear to hold promise for the future. In a recent paper, Totan et al. [2] found a significant increase in salivary enzymatic activities in periodontitis patients, namely AST and alkaline phosphatase and alanine aminotransferase and emphasized their use in monitoring the periodontal disease. A few studies analyzed the levels of AST in GCF and saliva before and after periodontal treatment in periodontitis patients. Improvements in clinical status were noted following periodontal therapy and there was a corresponding decrease in AST levels. They concluded that AST levels may be a useful adjunct in the clinical assessment of periodontal disease, since AST level decreases when periodontal status improves [7, 8] . Results of the present study showed increased mean levels of AST(U/ml) from C0 group (25.75) to C4 group (100.28), indicating the tendency of linear increase in the levels of AST activity reflects the advancing periodontal tissue injury and damage, which is in agreement with findings from few studies [5, 9] . In the present study, association or comparison between AST levels and CPITN groups was done using Chi-square test (Table3). This test showed there was a statistically significant difference (p = 0.0000) between AST levels and CPITN groups. 56% of subjects under C0 group showed lowest AST levels (15-24 U/ml), this explains healthy patients have less AST levels compared to other groups. The increasing enzyme levels from group C0 to group C4 (100% subjects showed highest; >65U/ml), suggests that as the inflammatory condition develops the enzyme levels are increased, which further increase with tissue destruction. This finding is similar to the other reported studies [9, 10] . The present study revealed, a higher levels of AST for group C1 (bleeding on probing) in comparison to healthy group C0. This observation made is consistent with the findings of Persson et al. [11] & Emilio Silva et al. [12] who demonstrated that the occurrence of AST positive sites were associated with some amount of inflammation of gingival tissue, indicating a possible relationship between diseased sites and an inflammatory condition. Our results also showed AST levels in saliva from patients group C4 (pocket depth ≥ 6 mm) were higher than from patients coded lower and is comparable with the previous studies [2, 8, 9, 12] showing high ratio of AST positive sites in deeper pockets.
The results of the present study indicate the positive correlation between the severity of periodontal condition and salivary enzyme activity of AST. The tendency of linear increase in the levels of AST activity reflects the advancing periodontal tissue injury and damage. Further a few reports coming forth suggesting the decrease of enzyme activity after periodontal therapy are encouraging to make us consider the AST level assessment as an adjunct to the other parameters in the management of periodontal diseases.
VI. Conclusion
From this study, it could be concluded that salivary AST enzyme activity is increased in patients with periodontitis. A weak salivary immuno system makes the periodontal ligament more vulnerable to the destruction by enzymatically. Thus, this approach of biochemical analysis of salivary AST enzyme level is expected to facilitate the diagnosis of active periodontal disease and also in evaluating the response to the employed periodontal therapy. Further studies in this direction with larger study sample and especially longitudinal clinical studies involving the post periodontal therapy assessment of salivary enzymes in comparison to the pre treatment activity levels could prove of immense help in the management of periodontal diseases in the near future. 
